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(54)Title: ELECTRICITY STORING DEVICE 



(57) Abstract 

In an electricity storing device in which 
electricity storing means (1-5) are connected in 
series, capacitors (C1-C5) which are connected 
in series to each other in a state where the 
capacitors (C1-C5) can respectively be 
connected in parallel with the means (1-5), 
switching means (S0-S6) which can switch the 
connecting mode of the means (1-5) between a 
first connection mode in which the means (1-5) 
are respectively connected in parallel with the 
capacitors (CI-C5) and a second connection 
mode in which the electricity storing means (2, 
3, 4, 5 and 1) which are adjacent to the means 
(1, 2, 3, 4 and 5) respectively connected to the 
capacitors (C1-C5) in the first connection 
mode are respectively connected in parallel to 
the capacitors (CI-C5), and a control means (7) 
which controls the switching means (S0-S6) so 
that the means (S0-S6) can alternately switch 
the connection mode between the first and 
second modes in a prescribed cycle are 
provided so as to balance the voltages at the means (1 
mode switching cycle is set to about 1/3 or smaller 
capacitance values of the capacitors (C1-C5). 
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-5) against each other by transferring charges among the means (1-5). The connection 
than the time constant which is found from the products of the resistance and the 
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o«lffiVB^IBUl:^ofcl|^i;Hx^7f 1 0 2£^ 
10 /^fH/l/OiEVBB, -^lEcit^n^o 

HISOlHllS^ttx JftttX^ 10 2 <D{Xt>K> (C/n°9- 
£tz, *«o*JHo-b;l/«EVB*<±#LA:#^K:«»7^«f^Rril 
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#§fW 6 - 3 1 9 2 8 7 ^ffiOft**<Slft^nT^So 
10 if ±!B©&3 >f f- 'J KPMgL 

20 9«b^9»li*<^i:So 

25 JcLfc, #m=gt£i§ttt6c:£{c&& 0 
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/ftft iz ct * x * ji ^rn^zmn {c Bfrih l a: a< & , &&©¥mtt 

io ^3e©fliiBT?0ft»»t*M#ia:icti!ie)«i^«j;'jK±iB 
«s©*n^ntc^LT±sE«^©#*^®^^ti^n»jg?S5-rs 

d© «fc 9 C <t «fc > £»©M^g:©RaT-«r£J£2i-r 

20 Sdi*<-e§*«k9K<j:t)x H£fc©#m^i&©9 ^*a*fWtc«E©ai> 
#m^S©*^f*fi^W»c«E©fii,^«#|8:^^f 5C it\ ttft 
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-c* £ S ct 9 fctt u , ff«g£ftfttt£A«%* b-hft(;:&^£ c £ a< 
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25 C © «fc 9 IcflffifctSCt KII[(0it^gO|l||T(!)«ffO^ 
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*^atcfci>T, ±^mm^mt, ±mmmmm^, ±e* 

it izst s n#(a£&arr 5a a^ti t a * bi/s t * § . 

15 fig. i &u *mmw. i mmmmt Lt©iiii©gw?- 
fig. 2 *^Bj©m i njfe^.tii iTownrnmomitzmw 

tSfcfeOF IG. 1 fc*tJSLfcllIKig-C*tK F I G. l£tigtt£ 

20 fig. i mmmmt irvgnmrnomimmz 

fig. 4 « % ^fgwom i nmmt ir^mnmmom^mm^ 
fig. 5(j, #^©31 immmmt ir^mmmm^a^nm 

25 ^5 7 "P* So 

FIG. 6fcU *ft4B®*2?gffi&JB£ LTOilSlOSSilfi^ 
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f i g. 7 (is *mw®m 3 nmmt txomnmm.(o^mm^ 

FIG. 8 M\ *%W<D% 3 Ilfli LT©*«gKOftf^*KW 
5 f £ /•:#>© FIG. 7 {c*HSL^|5IKEI-e*(9> F I G. 7t{iS«4 

F I G. 9 W\ *IBW©SI3ll*0ISiLT©MSltiC*>^S-jR 

FIG. 1 0 fcU *^BJ©^3H»ffii LTOil8U:fciUf 

FIG. 1 Hi, *fSWO*3Slifi»*i LTOM»lic*itt-5* 
15 3>Lfc8i^t0T-*oT, MH©sm&S£@3£lcLT, « 
FIG. fie*®»*8«**t«tSWEIHHatf**. 

20 J^T> HStcj;^ *f§Bj©HJ6©^88^o^TSfcBJ-9 u Six F I G. 

i~f i g. 5 i nmmmt irommmm^t^oT 

£>*K FIG. 6tt*5&^©*2H«i3BttiLr©M8il*^tfeffl 
FIG. 7-FIG. 1 lti*fglfi©-||lteBlltLr©M 

25 »lll«^«©lHlK*««Co^TBiliBt5i, FIG. 1. F 

i g. 2(c^-rj:-9*c > *i«8i-eii, «a©maaroii 
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© ' < v t 'J ^ii?ijjg££ L tz $ IJ <h L T , 5 fi © / < y f D £ L £ ^ 

^i^jic&i*$ftfc«»0Sttsg (3>f-->-9-) c i~c saw^n 

$ &^B§fC 1~C SOfcSfSt, *tJB L £&^«-/tf! 1 ~ 5 © 

io siifeic mmmo-iQm c^aim) ©^s/fe 1 ©-t-^iMtj 

ttet>%, ^Bftfel, 2 ©^SP^cte^S 1 B, S 2A^\ MWrtsL 

2, 3 ®m^.m^im?s 2 b, s 3 wnmz, 40*11^^12 

15 ^S3B, S4A^, Hi4, 5 Ofi5f B 1i;(iffif S 4 B, S 5 A 

fi<zn?nmmzn, mmmo-^mtrnm-mi tomizim^s o b, 
s i mmmoimmtwmms tamtam^s 5 b, s e a*>< 
znenmmzn, £b(c, wm%c lo-sucii^s 6 b^\ ^ 
muc 4o^n2§c 5fj^{c«^s 0 a^\ *n?nmm$ti~c^z> 0 
20 fit, gmsic i©-Mjtc(i^s ui^si Btzmntt 
izmmwomz-Lo i^\ wmmc 1 iitigc 2 iota 

SHKKiJS^S 2Ai^S 2 B £ *Mft#Jfcm$tV) K) I o 6 *4 
vf-S 2^\ #«§§C 2 <h^«^C 3 £ ©JBI^cM? S 3Ai^ 

s 3 Bt&mvimiz.&m®tom?Lioz>xj -vf-s 3^\ wmmc 3 i 

25 ^mmC 4 tOtgSFlCfiffifS 4Ai«fS 4 Bi^M^^iC^tU 
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AiSf S 5 B tZMIRmz&toVM&x. L 9 £X-f <y f- S 5 Ztl 

?nm}z>n, mmmc 5® -mm disc am caifs 0 a£ 

5©«flfcM^S 6AiJgf S6 Bi^iiiR^(i^^^«9^^.L9 
5 >y f- S 6 ^\ ZtlZ'tlWtV btlZo 

KffififcSft. fn€'W?S 0A~S 6Ai:jfiL/:ttI (£ 1 ©jg 
t**- KM 1 ) i> ^n^'tl^^S 0 B~S 6 BfCggSLfcttSI (g 
2©jgfc*-KM2) £©^T\ -56FJw|i||liLr*!ID«l>L&n*«k«5lc 

10 m&LZtlT^Zo 

ti*>\ KMl-^ttx ^MfgC 1, C2, C3, C4, 

C5^\ ^Lfc^flil, 2, 3, 4, 5 <fc*-tl-eft»J®^£-£ 
fcttffiKttU, H2©&iS^- KM 2^(2, &mnmc 1, C2, C3, 
C4, C5^, ^t5iSil~5i:|iLfciIi2, 3, 4, 5, 

15 1 <b*fteft»J&8$tffctt«Sfc£5 0 

JgMJ&^&S 0~S 6 fc«J;53l KDjgffi*- KM 1 ii2© 

&m*- km 2 to*o«i*{H»"r*ft!fli*a7*<ia!tf ^nrfct). c© 
20 ^^tm^o 

25 lim/ife ( = II^©^S/tk^^^LT^^m/tb) (cilfflL? &*>©-?£> 6 C 
5M*©®mgf&3i©ii£. -j»ic2 0 - 3 0 IgSo^'y -f "J £H?iJfc 
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lT$J?&;t£>tu J^^S 0 A~S 6 A^O^M^MIi, ffi^S 0 B~ 

s 6 B^ommimtfr, -^{c^«9^^bti^ 0 

10 ^iiUCl, C2, C3, C4, C5^U:#i 

mmi, 2, 3, 4, 5<b^ti^n^ij^-r^mio^^-KMi 
t,&mn%ci, C2, C3, C4, c 5 fimifctzwmm 1 ~ 5 tc 
fML/-^m-/t&2, 3, 4, 5, 1 tznenmmmtzm 2 ©jg^ 

KM 2 i^MiRftiC^^btl-So 
15 ^LT, Z<D£ote&mmm&S0 ~S 6 (CJ;^ 1 ©&8^- K 
MUf 2 ©$M*- KM 2 ch©tU*9^X.^\ $IJ»I£ 7 ^bO$lJ»ff 

^t£iomm®mm^mio&ifttefrtiz>z tr\ 1 ~5 ©m 
20 nmi tnm 2 1 com®® ftK&BiTmwtz 0 

£? CJ6(C, Iftfe 1 ©»J£^V K Ifti? 2 ©ttffi#<V 2 (V 1 > V 

2) -e&ofcfcci-r&o 

FIG. 3©J;9fc* X-f 1, S 2 ^{PJj-xjgSi;* tU ^ft-f 

tli^SlA. S 2 A(cjg^£tl-^ n >T-'>-y-C 1 ifl/tfe 1 

25 ^^{c^£ ^ <t . mm i omE&o'u yy-'y^om&.^a^ti^tiv 1 ' 

1 o 
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(flfc'h*) v ,fc*tt(£l,>«E (= V 1 - v ,) -e* So 
ftic, FIG. 40i9i:, X^7fSl, S 2*<^ffi!j^fl|»$n> 

*r?s i b, s 2 Bicj&&£ftT\ => y?y*yc i iii2 

5 :0V2' W\ V 2«fc0 *>*«!2^&3>f f >^^«EALfc*fif 

# (»/Jn;S) v.Aftf&^SE (=V2+v 2 ) -e*5 0 

&mzn-cmm i ©«e«v i fri>'&*KWPL, mm 2 ©ieiiv 2 

fr&&*KlJtftlLT\ Wcmftfel, *ffll2©*Ett*H»>|lV12 (V 
10 1 > V12> V 2) t<£50T*5 o 

15 gp^,, JEMM (ill) OttlBJcHSE* n*Cittt 5 o 

F I G. 5 4>fC^$ft5— «y -5r;U7K**?fe (— «y?r;M|flfe) ® 

^\ ±IB© 'J f- 0 Amm<D J; 9 fcttMfc** L«E*<-*fcJt£ 6 

25 C©J:9i:, *SS7fii. 3>f>tC 1-C 5^Lt«I^l 

1 1 
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< ft £ it t> % & « c J; S x U ^ fl £ £ @ & L £ & T? © % ^ * < f| ig 

10 X-<>y^S 0~S 6fCtea#3t^ (FET*SlWiI GB 

Si3fgfl§[Hlggl|{CJ; D g»;lft{c;W S 0~S 6 ©i^ &x_»jfF£fT& 
*tz, ^yf-'yy-C 1~C 5 (C(21ti&ft£S©*£&ri >f-' >9\ #ij 

20 mi>&gt%z.t>nz>o 

25 i(cig®jt^^-ft. ^^ft^mtm*?©^©©^ cmmg»©ii 

1 2 



WO 98/15047 



PCT/JP97/03506 



«ia©ii[9ijtia*nfcM?ii! (/<yf'j) ^e»<£5*a*fiiiic^ 

15 4*>W!&L<Di&J]£ 10 0/N°--t?> Hl^ttiLfciT-©. ££tt©5t& 
a c i tc «t «9 x SEE^aKfc© jfrISi$Ra£&« StfSCchk 

fig. 61:^^91^ tmvwm^&tiTomnm c^vt-v) 
ii.i 2^ii^j(c^$nTteo, cnic<fci9ffla#tb*<«}fiSc$nT^ 

25 ^lt^ i, 1 2ic*fLr^n^n»jgfj*prttett«» 

©**S (3>f J >if) c 1 1, C 1 2j&<H:tt£ttT^*o 

I 3 
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£ b(c, &wn%C 11, C 1 2 t&Mftfe 11,12 iop^Ucii, 
S&tttU&^Si Ltox^ 7f S 1 l~S l 4^l^nti^o 

tmytfel 1, 12£Dffl5f||;(«?SllB, S12A, s 
1 2 C, S 1 3 A, S 1 3 C&tfS 1 4 B*<* ^S/tfe 1 1 O-JgffliJ (Jg 
5 =f A#J) fete, ffi^S 1 1 A, S 1 1 C&O'S 1 3 B*<, WMm 1 2© 
flbttffl (MHPBffl) ICM\ «^ S 1 2 B, S 1 4 AMS 1 4 * 

ttz, fig. 6 {3^-r«fc9(c, mmm 1 1 oss^Amtss^s 1 1 

10 £fc, Mffll 2©«?B$iJ«?S 1 4 C £©|UJ»cH\ /^©ffit/tfl 

^S2§C 1 lO-SiCI^S 1 1 A, 1 1 BXliJro 

^ S 1 1 CtCiM?WKttl««I«)*iLnrt6<£X>(' yfSl 1 X, 
2sC 1 1 CDflfaWRItCttJtlHFS 1 2 A, ig^S 1 2 BXm%? S 1 2 CtC 
15 il^WKlfttttOUft^orffittX^ yf-S 1 2tfZn?h*&Vt>tlT^Z c 
£ S>K, #S§gC 1 2©^||iJ(C(iS : f S 1 3 A, 1 3 BXti 

jg^s 1 3'c»caiRWc»tt«f3ift^.prti<cx>r vf-s 1 3^\ 3 

S^C 1 2 ©ffeMJK tiffin S 1 4 A, fi^SH BXttJTPS 1 4 c 
20 6o 

J: 9 ft > ^ft^ftj&^^S 1 1 A~S 1 4 AtftllLfcttJB 

(» i ®mm*- km i > *n^*n*<jg^ s 1 iB~si4Bcg 
^ifc#ag (H2©&£^- km 2) £, *neixa<«HPs l l C~S 
25 1 4 c^mmitzmm (mzv&m^- km 3) £©p b it> -ski^jw 

1 4 
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tt*>\ m i ©&&*- km i &wm%c n, cn^ 

km 2 r-w\ &g«2§c 1 1 , c 1 2*<, tij&tzwnm 1 1 , 
1 2izmmitzwnmi 2, 1 iifnfnwi$ti/;ttiif^ 0 

Sfc, ^3 0»- KM3T?tt, SMfgC 11, C 1 2^\ ffiffi 

ski 1. ri 2^Lt^n^ni«*i 1, 1 zizmmmztiti 

* LT> gM^J&^gfcS 1 1 ~S 1 4 1 ©gg^- km 1 , 

11,12 £«&M£HL < 3f*T^<J;9i:ilS*nTl^. 

«*>\ *nm&M-e^ mmw&^mzmmwim 1 i~s 

1 4-e$fi£LT^£^\ ^©H&fllfiJt-eW:, $iJ®tt-^»^tt^%jg-r 

#H««t©<J;9{C, l^SR li, R l S 1 

1~S 1 4 C£K#T^*©{±. £tT©a*lcj;«(>©T?*5o 

(3 >-r C 1 1 , C 1 2 fcU ggftfa (/<,f 

■nil, 1 2 tmmiznffizwx.zmt><kzii<, mmsiu 

(is 1, CI 2®|^t£{ fcoT^ &ft So 

CLTfc. X>T yfS 1 1~S 1 4#» 1 KM 1 Xte®2© 

KM2»=ftit$nT^ntf, isi§c 1 1, c 1 2im?s 1 
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1 A~S 1 4 AXIi^fS 1 1 C~S 1 4 C^Ltlli 11, 12 
tfe@i£ntziitMicfcft&ti$><z)-c\ WM^C 1 1, C l 2frZt£iztk 
MIT L£ o Zttt&£i9%?L z>ftU^o 

->fO#ftCJ;^X^ >yf-S 1 1~S 1 4 j&U^ftOJB^ 
^LTs :®J;9i;iS^Cl 1, C 1 2 W^Mt^f^^i 

fcfcU ffit/t^R 11, R 1 2 £Rttttl,>£ % #Hg|C 11, C 1 2 
fctttK ^SSIC 11, C 1 2 *JHI$^tLi9feW*4, 
15 *l^«S®|g|z»LT. MSC 1 1, C12A<iaSRll, R12 

^Ltiiii i,i2 tmrnztiz^-itemzomm*:- km 3* 

^m^c 1 1, c 1 2^m^^#^.r^6^^ 
titi^tti) T?ti> is^c 11, c 1 2 swmm^t ixftm+ 

20 5©t-:oj;9^A«^$IS§C 1 1 , C 1 2 ICtfUhZZ titti^ 0 
y 3 > + -t>H«?A, B|ffl(C36«fflO*EEA<WJP*n/i4*) ic 

w\ $'Jii^^i 7^e»©«yan»^jc«fcf5x>f »;f si i~s 1 4jwii& 
lt^s 1 1 c~s 1 4 c^vmmimtzti. mtii^mzomm* 

COcfc-jt^SSC 1 1, C 1 2^ffittf5R 11, R12H 

1 6 
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irmnm i i, 1 2^-ftnmizmmtz>ztiz&t) s mnmc 1 1, 
c 1 2TOitib.t^ tasc i i, c 1 2izmAmm<mn 

Z<DZ®&ltifi<z > tt%c 11, C 1 2 ^«tS;i^T'§50f 

£> •£> o 

5 tLt, isscii, c i 2&ftnzti?>*v<Dmmtif®mmitt 

ft, X-fyfSll-Sl 4*<»10»ttt- KM 1 £8S2eD&$*- 
9 -So 

a >*--jr>f%^&WMmi l , 12«^A, B|Hii:^0tEA< 
fl]fln& n/c t > x^7fsi l ~ s l 4 tmn^Wt l 7 ^ 

20 +t&t>%, C<D«&fcfcU -yf S 1 1~S 1 4 $g?S 1 1 

C~S 1 4 C^©ft«tt»£fc!K &#«isC 11, C12^ ffiffiSS 
Rll, R 1 2 &^LT**ieftMfi& 1 1 , 1 2lzmmZtLtzikM£ 

CftlCfcfj, 11, C 1 2 KnW£< ttVvRJBT&oT 

25 fc, Bzi&AB^^mntfc, #m^c 11, C 1 2 IcMffe 11,12 

1 7 
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C 1 2 £+#fc$Kt*C tt)<T'%Z> 0 

nzntzkvt lt> x-f yf s i i~s i 4*<*j»#a 1 7^&o*n 

ftJft^lcJ^MjLTtfJ^&^bft, SfSllA~S14 A^©gffi 

5 tfc®<^ m=?s 1 1 b~s 1 4 B^ommvtmtfrs -^ic^ius* 

inia^^iigcn, c i 2^^fBL/i^#ttytb i i , 12 
i*n^n^j»«t**i©tt«*~ km 1 1, &wwmc 1 1, c 

12Wt5iSjll!ll, 1 2fc»ftlfc*«itel 2. lltZtl? 
10 n»Jtttt^S»2©tttt-t- KM 2 £*<»ttWi::ifl')SU.&ft5o 

*-LT> d©«fc.9tt»ttl3!Ilft^at LtOX-r yf S 1 1~S 1 41: 
«fc5£10£lfre- KM 1 tW20mm^- KM 2 £©t0*3 ffl 

15 1, 1 2©mffiM£^L < *-fr*iH»I&fttt, ±8 

MSC11, C 1 2IC« N ffiffigR 1 1, R 1 2 *^LT*«E*<«n 
£©T\ 1 1. C 1 2 «cjft»ic*m«[ (3SA®8e) *<«Ens© 

^Rflht-SCi^-e^, ^«g|C 11, C 1 2 £-\-&K&mt6Z£i)< 
25 £ 0 
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§5©r% wn%sc i i, c i 2 mmiM(D{±m£'&mm'm^-<:-£ 6 
tz#>, /h^*<Du >fmi^5:w«-ei, #«^c i i, c i 2 
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